Inhaled Epoprostenol in ARDS
ARDS presents as a devastating entity characterized by severe hypoxemia, systemic inflammatory response, and high hospital mortality (Ͼ 30%). 1 Despite years of research, the utilization of mechanical ventilation with low tidal volumes (6 mL/kg of ideal body weight) remains the only therapy that shows reduction in mortality in all severity groups. 2 Systemic inflammation with subsequent multiorgan dysfunction represents the most commonly reported cause of death. Nevertheless, severe hypoxemia also contributes to poor outcomes in the short and long term. Consequently, a variety of treatments have been investigated to optimize oxygenation. Some of the aforementioned options, also known as rescue therapies, include (1) mechanical ventilation strategies, such as airway pressure release ventilation, 3 high frequency oscillatory ventilation, 4 inverse-ratio ventilation, recruitment maneuvers, 5 and high PEEP levels; 6 (2) prone positioning; 7 (3) extracorporeal membrane oxygenation; 8 and (4) pharmacologic treatments, including intravenous neuromuscular blockers, 9 corticosteroids, 10, 11 and inhaled vasodilators.
Treatment with inhaled nitric oxide as a rescue therapy for ARDS has shown significant improvement in oxygenation for a short period of 48 h. However, no benefit in terms of survival has been demonstrated. 12 As the clinical effect of inhaled nitric oxide is counterbalanced by its very high cost, other inhaled pharmacologic alternatives were explored. Specifically, inhaled prostaglandins have been increasingly used. A recently published study that compared inhaled epoprostenol versus inhaled nitric oxide in patients with refractory hypoxemia revealed similar efficacy and safety outcomes. 13 However, inhaled nitric oxide was 4.5-17 times more costly than inhaled epoprostenol, depending on contract price. 13 Randomized clinical studies assessing the effectiveness of inhaled prostaglandins in ARDS have rarely been performed. A recent Cochrane review was able to identify only one clinical trial, which included 14 critically ill children with ARDS. 14 This study evaluated the effect of aerosolized prostacyclin versus placebo, showing no differences in its primary outcome (mortality). 14,15 Consequently, our current knowledge regarding the efficacy of inhaled prostaglandins in severe hypoxemia comes primarily from observational and case studies. In fact, a very recent retrospective chart review, which included 16 patients treated with inhaled epoprostenol, showed that this therapy was able to improve oxygenation (defined as an improvement in P aO 2 /F IO 2 of Ͼ 10% from the baseline) in 62.5% of the treated patients. 16 In this issue of RESPIRATORY CARE, Pacheo et al 17 make a contribution to our understanding of the effectiveness of inhaled epoprostenol in patients with ARDS. Specifically, the authors assess whether clinical variables are able to predict hospital and 90-d mortality among a select group of subjects with ARDS treated with inhaled epoprostenol. On the basis of a retrospective review of all patients admitted with ARDS for a period of 8.5 y, they were able to include 216 ARDS subjects who were treated with inhaled SEE THE ORIGINAL STUDY ON PAGE 1178 epoprostenol. Important information (such as severity of illness; use of corticosteroids, neuromuscular blockers, and vasopressors; and fluid balance accumulation) was recorded as well. Interestingly, after adjusting for several cofactors, only 5 parameters were significantly associated with hospital mortality. The presence of sepsis (pulmonary or nonpulmonary source) and an international normalized ratio of Ն 1.5 were directly related to hospital mortality. Higher body mass index, trauma as the cause of ARDS, and improvement of P aO 2 /F IO 2 after 24 h of epoprostenol therapy were all associated with lower hospital mortality rate. When mortality was assessed at 90 d, the same variables maintained their relationship. Furthermore, a cumulative fluid balance of Ͼ 4 L during epoprostenol treatment was also directly associated with mortality. These results confirm prior knowledge regarding adverse outcomes in sepsis, 1 coagulopathy, 18 and liberal fluid management, 19 but applied to this specific population.
The authors of this study should be commended for a variety of aspects. First, the study answers a question not previously addressed in the English literature. This is the first study that investigated predictors of mortality in subjects with ARDS treated with inhaled prostaglandins. Sec- ond, despite being a retrospective study including 8.5 y of data, the authors carefully reviewed all relevant information of eligible subjects to confirm the presence of ARDS according to the most updated classification (Berlin definition). 20 Third, other therapies currently used in the treatment of ARDS were accounted for in the analysis (ie, neuromuscular blockers, steroids), strengthening the generalizability of these results.
The study also has some weaknesses. First, its retrospective nature exposes it to selection and/or information biases. The fact that the mortality rate was 63% (136/216) in a group of ARDS subjects with expected mortality rates in a range of 24 -33%, based on the their Sequential Organ Failure Assessment and Acute Physiology and Chronic Health Evaluation II scores, reveals that other unknown factors may have contributed to these poor outcomes. Second, information regarding use of alternative modes of mechanical ventilation or prone positioning was not provided. Hence, it is possible that mortality rates may have been affected by these variables rather than, or in addition to, the previously described predictors. Finally, as the study included subjects over a long period of time (2004 -2012) , it is likely that different standards of patient care have been used over time in ARDS subjects (eg, glucose control). Whether predictors of mortality remain the same when calculated on populations treated by current standards is unknown.
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